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DETAILED ACTION 



Claim Objections 

1 . Claims 1 0 and 20 are objected to because of the following informalities: 

The first time occurrence of the terminologies "LSP" and "LSP/FA-LSP", which 
are recited in each of independent claims 10 and 20, need to be clearly defined as what 
each term stands for. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 10 and 20 are rejected under 35 U.S.C. 112, second paragraph. 
Claims 10 recites limitations: "...each node" and "...each packet". There are 

insufficient antecedent basis for those limitations in the claim. 

Claim 20 recites limitation: "...each packet". There is insufficient antecedent 
basis for this limitation in the claim. 

3. Claim 10 is rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential steps, such omission amounting to a gap between the 
steps. See MPEP § 2172.01. The omitted steps are: receiving a packet comprises 
LSP header from a previous node and forwarding the packet with new header to a next 
node. 
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4. Claim 20 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

It is unclear that whether a method or an apparatus is being claimed in claim 20, 
since there are no clear method steps or means plus function recited in the claim. To be 
more specific, claim 20 provides for the use of "removing a previous LSP header and 
adding a new header containing a full LSP label for a current LSP/FA-LSP, and 
containing components identifiers which allow local identification of a hierarchy of 
LSP/FA-LSPs of which the current LSP/FA-LSP forms a part", but, since the claim does 
not set forth any steps involved in the method/process or means plus function forming 
the structure of the apparatus, it is unclear what method/process or apparatus that the 
applicant is intending to encompass. A claim is indefinite where it merely recites a use 
without any active, positive steps delimiting how this use is actually practiced. 

5. Regarding claims 10 and 20, due to the nature of 35 U.S.C. 112 second 
paragraph issue as indicated above, no prior art rejection can be applied at this time. 

Allowable Subject Matter 

6. Claims 1-9, 11-19 and 21 are allowed. 

7. The following is a statement of reasons for the indication of allowable subject 
matter: 
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Claims 1-8 and 1 1 are allowable since prior art of record, in addition to other 
limitations recited in claims 1-8 and 1 1 , dose not teach or suggest a packet 
routing/switching method comprising: defining a hierarchical plurality of label switched 
paths (LSP)/forwarding adjacency-label switched paths (FA-LSP) through a network of 
nodes from a lowest (least-nested) level to a highest (most-nested) level, each LSP/FA- 
LSP comprising a respective sequence of nodes comprising at least a source node and 
a destination node and possibly one or more transit nodes; to route/switch a packet flow 
from a first source node of said network of nodes to a first destination node of said 
network of nodes: a) maintaining at the first node a mapping between the packet flow 
and a first LSP of the hierarchical plurality of LSP/FA-LSPs defined between the first 
source node and the first destination node; b) at the first source node, for each packet 
of said packet flow, adding to the packet label switched routing information comprising 
an LSP label identifying the first LSP and sending the packet to subsequent node(s) in 
the sequence of nodes defined for the first LSP; c) at each node to which the packet is 
routed/switched other than said first Source node: i) if the node is a source node of a 
higher level FA-LSP than the LSP/FA-LSP identified by the LSP label of the packet, 
changing the LSP label in the label switched routing information to indicate the source 
node of the higher level FA-LSP, and including in the label switched routing information 
hierarchy information in respect of all lower level LSP/FA-LSPs in the hierarchy leading 
up to the higher level FA-LSP and forwarding the packet to the next node in the 
sequence of nodes defined for the higher level FA-LSP; ii) if the node is only a transit 
node, forwarding the packet to the next node in the sequence of nodes defined for the 
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LSP/FA-LSP identified by the LSP label; iii) if the node is a destination node of a higher 
level FA-LSP, changing the LSP label in the label switched routing information to 
indicate the source node of the next lower level LSP/FA-LSP indicated by the hierarchy 
information, and changing the hierarchy information to include only hierarchy 
information in respect of LSP/FA-LSPs in the hierarchy leading up to but not including 
the next lower level LSP/FA-LSP, and forwarding the packet to the next node in the 
sequence of nodes defined for the next lower level LSP/FA-LSP. 

Claim 9 is allowable since prior art of record dose not teach or suggest a method 
to be executed at a node within a network of interconnected nodes within which a 
hierarchical plurality of LSP/FA-LSPs has been defined of performing label switching of 
packets having an LSP label and having a possibly empty components label, the 
method comprising: the node maintaining information for each LSP/FA-LSP comprising 
an LSP label, an identification of a source node, transit nodes if any, and a destination 
node, and for each LSP/FA-LSP an identification of all possible next lowest level 
LSP/FA-LSPs which may use the LSP/FA-LSP; the node obtaining the LSP label, the 
LSP label defining a current LSP/FA-LSP of a packet to be routed; the node obtaining 
the components label of the packet; the node looking up the information for the current 
LSP/FA-LSP; in the event the node is a source node of a next higher level FA-LSP of 
which the current LSP/FA-LSP forms a component, switching the LSP label to contain 
the label of the next higher level FA-LSP which is used by the current LSP/FA-LSP, and 
adding to the components label to include in an additional component identifier an 
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identifier of the current LSP/FA-LSP; in the event the node is the destination node of the 
current LSP/FA-LSP, determining from the components label and the maintained 
information another LSP label for a lower level LSP/FA-LSP from a component identifier 
for the lower level and removing the component identifier for the lower level from the 
components label, and changing the LSP label to the another LSP label for the lower 
level hierarchy determined from the components label; the node re-applying the 
components label to the packet; the node re-applying the LSP label to the packet; and 
the node changing an output interface such that the packet is forwarded to an 
appropriate next node. 

Claims 12-19 are allowable since prior art of record, in addition to other 
limitations recited in claims 12-19, dose not teach or suggest a packet routing/switching 
system comprising: a network of interconnected nodes through which is defined a 
hierarchical plurality of label switched paths (LSP)/forwarding adjacency-label switched 
paths (FA-LSP) from a lowest (least-nested) level in which LSPs are defined between 
edge nodes of the network to a highest (most-nested) level, each LSP/FA-LSP 
comprising a respective sequence of nodes comprising at least a source node and a 
destination node and possibly one or more transit nodes; wherein each edge node is 
adapted to maintain a mapping between each packet flow entering the network at the 
edge node and a respective first LSP of the hierarchical plurality of LSP/FA-LSPs 
defined between the edge node and a destination node in the network for the packet 
flow; wherein each edge node is further adapted to add to each packet of a given 
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packet flow switched routing information comprising an LSP label identifying the 
respective first LSP to which the packet flow is mapped and to send the packet to 
subsequent node(s) in the sequence of nodes defined for the respective first LSP; 
wherein each node other than an edge node is adapted to perform label switching by: i) 
if the node is a source node of a higher level FA-LSP than the LSP/FA-LSP identified by 
the LSP label of the packet, changing the LSP label in the label switched routing 
information to indicate the source node of the higher level FA-LSP, and including in the 
label switched routing information hierarchy information in respect of all lower level 
LSP/FA-LSPs in the hierarchy leading up to the higher level FA-LSP and forwarding the 
packet to the next node in the sequence of nodes defined for the higher level FA-LSP; 
ii) if the node is only a transit node, forwarding the packet to the next node in the 
sequence of nodes defined for the LSP/FA-LSP identified by the LSP label; iii) if the 
node is a destination node of a higher level FA-LSP, changing the LSP label in the label 
switched routing information to indicate the source node of the next lower level LSP/FA- 
LSP indicated by the hierarchy information, and changing the hierarchy information to 
include only hierarchy information in respect of LSP/FA-LSPs in the hierarchy leading 
up to but not including the next lower level LSP/FA-LSP, and forwarding the packet to 
the next node in the sequence of nodes defined for the next lower level LSP/FA-LSP. 

Claim 21 is allowable since prior art of record dose not teach or suggest a 
network node within a network of interconnected nodes within which a hierarchical 
plurality of LSP/FA-LSPs has been defined, the network node comprising: a network 
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information repository comprising for each LSP/FA-LSP an LSP label, an identification 
of a source node, transit nodes if any, and a destination node, and for each LSP/FA- 
LSP an identification of all possible next lowest level LSP/FA-LSPs which may use the 
LSP/FA-LSP; a packet router adapted to route each packet by: obtaining an LSP label 
of the packet, the LSP label defining a current LSP/FA-LSP of the packet; obtaining a 
components label of the packet; looking up the information in the network information 
repository for the current LSP/FA-LSP; in the event the node is a source node of a next 
higher level FA-LSP of which the current LSP/FA-LSP forms a component, switching 
the LSP label to contain the label of the next higher level FA-LSP which is used by the 
current LSP/FA-LSP, and adding to the components label to include in an additional 
component identifier an identifier of the current LSP/FA-LSP; in the event the node is 
the destination node of the current LSP/FA-LSP, determining from the components label 
and the maintained information another LSP label for a lower level LSP/FA-LSP from a 
component identifier for the lower level and removing the component identifier for the 
lower level from the components label, and changing the LSP label to the another LSP 
label for the lower level hierarchy determined from the components label; re-applying 
the components label to the packet; re-applying the LSP label to the packet; and 
changing an output interface such that the packet is forwarded to an appropriate next 
node. 
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Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Kasvand-Harris et al. (US Patent Application No. 20020172155 A1) discloses a 
method and system for allocating and controlling labels in multi-protocol label switched 
networks. Carpini et al. (U.S. Patent Application No. 20030043792 A1) teaches a 
method of conditioning the network and a method of data transmission in a label 
switched communication network. Kokkonen (US Patent Application No. 20040057424 
A1) discloses a communication system for transferring data packets between networks. 
The headers of each of said data packets are encapsulated by assigning at least one 
label by an ingress node, so that the data packets can be forwarded by each of the 
intermediate nodes based on said label without having to process the header 
information. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Una Yang whose telephone number is (571) 272-3151. 
The examiner can normally be reached on Monday-Friday (8:00am-6:00pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Huy Vu can be reached on (571) 272-3155. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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